Prevention of spinal motor neuron death by insulin-like growth factor-1 associating with the signal transduction systems in SODG93A transgenic mice.
The role of insulin-like growth factor-1 (IGF-1) in amyotrophic lateral sclerosis (ALS) and its mechanism of action are important from both pathogenic and therapeutic points of view. The present study investigated the changes of IGF-1Rbeta and the key intracellular downstream protein insulin receptor substrate-1 (IRS-1) by using SOD1(G93A) transgenic mice with continuous intrathecal IGF-1 treatment. The number of lumbar spinal motor neurons was preserved with IGF-1 treatment in a dose-dependent manner. The numbers of immunopositive motor neurons for IGF-1Rbeta and IRS-1 were not significantly different between wild-type and Tg mice with vehicle treatment, whereas treatment of Tg mice with IGF-1 decreased the numbers of immunopositive motor neurons in a dose-dependent manner. On the other hand, the ratio of immunopositive motor neurons per total living motor neurons in vehicle-treated mice was greatly increased in Tg mice with vehicle treatment compared with wild-type mice. With IGF-1 treatment, the ratio was dramatically decreased in a dose-dependent manner. These results suggest that IGF-1 treatment prevents motor neuron loss by affecting the signal transduction system through IGF-1R and the main downstream signal, IRS-1.